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(in which A, B are the Airy functions Ai, Bi, and in which A' = dA/dx, B' = dB/dx, F2 = A2 + B2, F'2 = A'2 -\-B'2) are the coefficients in certain power series arising in the diffraction theory of electromagnetic waves. The values of these integrals were computed for X = 0, 1, •• -, 20 by dividing the interval of integration into four closed subintervals (0, 8) , (8, 16) , (16, 24) , (24, » ) and carrying out the integration over each interval separately. The integrations in each of the first three intervals were performed by using a 27-abscissa Gaussian quadrature scheme. The integration over (24, <x> ) was effected by exact integration of an asymptotic form for the integrands. The values of the integrals are shown in Table 1 . Although an exact estimate of the total error was not obtained, it seems reasonable that the results are correct in most cases to five significant figures. An independent check on the accuracy has been provided by certain calculations made at the Electromagnetic Radiation Laboratory, Air Force Cambridge Research Center, in which our results were used.
2. The Integration Scheme. The integrals (1) have the general form (2) 7(X) = Í xxf(x) dx.
Jo
An examination of the values of the integrands will show that they have a skew 'bell-shape' rising from zero at a; = 0 to a maximum point somewhere in the interval (0, 8), and thereafter decaying quite rapidly to zero. On the basis of this behavior, and for convenience, the interval of integration is subdivided into four intervals: (0, 8), (8, 16), (16, 24) , (24, a> ) . In the course of the numerical evaluation, it is easy to check whether sufficient accuracy is obtained by retaining only the first integral, or the first two, etc. 
Jo" *" JT, dx 
License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use Here the a, are the roots of the Legendre polynomial, Pn(x), of order n, and the Hj are the corresponding weights. These weights are given by:
The integration procedure then is to select a value of n, obtain the values of the abscissas a¡ and weights H¡, and evaluate the sums in (6).
3. Selection of n; Computation of the Integrals. Trial computations, using the tabulated values of the a¡ and H¡ [2] showed that a choice of n = 17 gives the integrals, for X = 0, to five significant figures. For the higher values of X, it is necessary to take a larger number of intermediate abscissas in order to retain the five significant figure accuracy. On the basis of the following, admittedly naive considerations, we chose n = 27.
First of all, the degree of precision of the Gaussian quadrature formula with n abscissas is 2n -1, i.e. the approximation gives exact results if the integrand is a polynomial of degree 2n -1 or less (On this point cf [1].). Since n = 17 gives "exact" five-figure accuracy for X = 0 then/(4[1 + y\), in the interval [-1, 1] can be approximated to within a certain error by a polynomial of degree 33. Then the functions (1 + y)x-f(4[l + y]) can be approximated by polynomials of degree 33 + X. If these functions were actually polynomials of degree 33 + X, the number of abscissas necessary for exact integration would be given by 2n -1 = 33 + X, or n = 17 + JX. Since, for our cases, X ranges from 0 to 20, we take n = 27. We have not been able to obtain an estimate of the error in using 27 points for X > 0, but we feel from our experience with the computations, that the use of 27 abscissas retains the five figure accuracy of the results. In order to obtain five significant figures in the integrals, it is necessary that the Io , h 6, In be correct to at least six significant figures. For this, because of roundoff errors, it is again necessary that the H¡ and the values of / be correct to seven or eight significant figures, and this in turn means that the a¡ must be correct to eight or nine figures. Existing tables of the abscissas and weights do not contain the values with this accuracy. It is necessary then to compute these for our integrations. The a¡ are the roots of the Legendre polynomial r^-SC-i^G*«)^28) 2j+l and may be computed directly. The weights can be computed from (7). Table 2 shows the weights and abscissas for n -27. The values are correct to nine decimal places.
The computation of the function values /(4[1 4-a,]), etc. were carried out using the British Association tables of the Airy functions [3] . In order to obtain these to eight figures it was necessary to use the second-order interpolation scheme suggested in the tables.
As noted below the value of the last integral, was estimated by integrating an asymptotic approximation to the integrand. This
